Immunological detection of phospholamban phosphorylation states facilitates the description of the mechanism of phosphorylation and dephosphorylation.
Six electrophoretically distinct species of oligomeric phospholamban were identified immunologically following phosphorylation of sarcoplasmic reticulum vesicles by cAMP-dependent protein kinase. The phosphate content of each was determined, confirming that the discrete sequential retardation of phospholamban oligomers was the result of ascending mole ratios of phosphate (P0-P5) per oligomer. These data afford support to the pentameric arrangement of oligomeric phospholamban and offer a means of determining phosphorylation stoichiometry independent of the absolute phospholamban concentration. Detection of the relative concentration of individual species during phosphorylation facilitated the description of a random mechanism of phosphorylation by cAMP-dependent protein kinase. By contrast, dephosphorylation of cAMP-dependent protein kinase phosphorylated phospholamban was shown to exhibit strong positive cooperativity in its reaction mechanism.